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ABSTRACT 
 
Relative Invertebrate Availability in Nebraska’s 
Conservation Reserve Management Access Program 
Ronald J. Leathers 
November 2003 
 
The Conservation Reserve Management Access Program (CRP-MAP) is a 
joint effort of the Nebraska Game and Parks Commission and Pheasants Forever 
of Nebraska that seeks to address brood habitat needs of pheasants (Phasianus 
colchicus) and other grassland birds by light disking and interseeding legumes 
into portions of aging CRP fields.  The program has two specific goals - 
increasing the total invertebrate availability as a food source for pheasant chicks 
and increasing the structural complexity of vegetation.  This study compares 
invertebrate biomass and structural complexity of vegetation in treated (disked 
and interseeded with legumes) and idle portions of CRP-MAP fields to determine 
the success of the program in meeting these goals.  The study was conducted on 
10 existing CRP-MAP sites in eastern Nebraska spanning a two-year period.  In 
addition to effects of treatment, this study compared two different covertypes - 
CP1 (predominantly cool-season introduced grasses) and CP2 (predominantly 
warm-season native grasses).  Invertebrates were sampled by sweepnetting from 
mid-May through early August.  Vegetation characteristics were analyzed using 
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visual obstruction reading and canopy coverage estimates.  Percent canopy 
coverage of legumes and total forbs were greater in interseeded than in control 
fields during both years as was vegetation species richness.  Although no 
differences were detected in percent grass coverage by treatment, smooth brome 
(the dominant species in CP1) was significantly lower in interseeded than in 
control fields .  Similar trends were seen in big bluestem and switchgrass (the 
dominant CP2 species).  Total invertebrate biomass results varied by covertype.  
Total invertebrate biomass was 531.6 mg in control CP2 as compared to 2757.7 
mg in interseeded CP2.  No differences were detected by treatment in CP1.  Mean 
invertebrate abundance reflected similar trends as differences were detected in 
CP2 only.  Mean invertebrate biomass per individual was higher in interseeded 
fields than in control fields of both covertypes.  These results indicate that, in 
enrolled fields, the program is increasing vegetation structural complexity and 
meeting program goals.  The program is also meeting its goals in increasing 
invertebrate biomass for chicks in CP2 covertypes.  Invertebrate biomass may be 
relatively high in CP1 prior to CRP-MAP management practices and the program 
is not meeting invertebrate goals in this covertype.  The benefits to vegetative 
structure are sufficient to justify continued program enrollment of CP1 as long as 
enrollment demand remains below program funding.  If demand exceeds funding, 
however, NGPC biologists should focus enrollment efforts on CP2 to better meet 
both the vegetative and invertebrate enhancement goals of the program. 
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INTRODUCTION 
Available invertebrate biomass has long been considered an important 
factor in the survival of galliform chicks in an agricultural setting.  Diet studies 
indicate that invertebrates comprise the primary food source for galliform chicks 
during the first six weeks of life (Handley 1931, Kimball et al. 1956, Southwood 
and Cross 1969, Hurst 1972, Healy 1985, Erpelding et al. 1987).  Regenscheid 
(1987) found insect availability to be the prime component of brood cover 
affecting chick survival and recruitment in ring-necked pheasant (Phasianus 
colchicus) and gray partridge (Perdix perdix).  Warner (1979) suggested declining 
availability of insects and weedy forbs as a factor contributing to high mortality of 
pheasant chicks during the first 12 weeks of life.                                                                                           
The Conservation Reserve Program (CRP) was established as a 
component of the Food Security Act of 1985 to address growing concerns about 
the agricultural economy and the impacts of agriculture on natural resources.  
Because of the declining trends in grassland nesting bird populations at the time, 
initial projections indicated the potential for substantial benefit to wildlife 
resources (Brady & Hamilton 1988).  Numerous recent studies have provided 
overwhelming evidence of the program’s benefits for grassland birds.    Studies 
conducted by Best et al. (1997) and King and Savidge (1995) have shown bird 
abundance in CRP grasslands to be between 1.4 and 10.5 times greater than in 
adjacent crop fields.  Best et al. (1997) and Herkert et al. (1996) found CRP fields 
to have significant increases in abundance of bird species of moderate to high 
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conservation concern including the lark sparrow (Chondestes grammacus), 
Henslow’s sparrow (Ammodramus henslowii), and sedge wren (Cistothorus 
platensis).  King and Savidge (1997) found higher pheasant numbers in areas with 
approximately 20% of the cropland in CRP than in areas with less than 5%. 
Despite these successes, correlation tests conducted by Church and Taylor 
(1999) indicated that the CRP generally did not benefit pheasant and prairie 
grouse (Greater Prairie-chicken Tympanuchus cupido pinnatus, Lesser Prairie-
chicken Tympanuchus pallidicinctus and Plains Sharp-tailed Grouse 
Tympanuchus phasianellus jamesi) populations and harvests in Midwestern states.  
Church and Taylor did, however, find that Midwestern states with increasing 
pheasant harvests between 1986 and 1995 tended to have a higher proportion of 
their CRP planted to introduced grasses and legumes.  Warner et al. (1979) 
suggested that declines in pheasant chick survival may be associated with 
reductions in small grains, forage grasses, and legumes and the associated insect 
and weedy forb foods they provide. 
Millenbah et al. (1996) noted a decline in forbs in CRP associated with 
age of the stand and proposed a successional model for CRP in which they 
suggested that forbs could be outcompeted by grasses as fields age.  They further 
suggested that as forbs are lost, bird use and nesting densities decrease.  McCoy et 
al. (2001) documented a long-term shift in plant communities on CRP from 
annual forbs in young fields to dense perennial grasses in old fields. 
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Legislative reauthorization of the CRP in 1990 and 1996 as well as rules 
changes throughout the 1990s brought about revision of program guidelines to 
provide landowners with more management options to enhance wildlife habitat.  
In 1992 a programmatic revision took place that allowed for planned disturbance 
of grass-dominated CRP fields in which forbs either did not exist or had been 
outcompeted by grasses and no longer represented an important herbaceous 
component.  Two methods of disturbance were authorized, prescribed burning and 
light disking.  Several studies have reported improved brood-rearing habitat 
realized by light disking and the practice’s associated reduction in litter cover and 
increase in forbs (Burger et al. 1990, Madison et al. 1993, Greenfield 1997, 
Rodgers 1999). 
The Nebraska CRP Management Access Program (CRP-MAP) is a joint 
program of the Nebraska Game and Parks Commission (NGPC) and Pheasants 
Forever of Nebraska which utilizes the 1992 and 1996 modifications of the CRP 
rules.  Under program guidelines, enrolled landowners with existing CRP receive 
an additional financial incentive to perform light disking and interseeding of 
legumes into at least 10% of their enrolled CRP per year and to allow public 
hunting access.   
This project investigated the effectiveness of CRP-MAP management 
practices (light disking and interseeding legumes) for establishing high quality 
nesting and brood-rearing cover for pheasants and other galliform birds.  The 
primary objective of this study was to examine the relative density, available 
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biomass, and diversity of invertebrates in interseeded versus idle CRP fields 
during the primary pheasant nesting and brood rearing seasons.  Additionally, 
because the structure and timing of development of vegetation may be a limiting 
factor in invertebrate availability, the establishment and growth of interseeded 
legumes relative to other vegetation is also compared among interseeded and idle 
fields. 
 
STUDY AREA 
Ten study sites of known seeding and management history were used for 
this study.  At the time of study, each field was enrolled in the CRP-MAP 
program.  All study sites were in Nebraska Game and Parks Commission Districts 
3 and 5 and were located east of Highway 81.  Because the interseeding practice 
is performed on a portion of an idle field, each site served as 2 paired fields, one 
interseeded and one control.   
Two different covertypes were represented in this study.  Fields of the 
CP1 covertype are predominantly introduced cool-season grasses.  Fields of the 
CP2 covertype are predominantly native warm-season grasses.  Five replications 
of each covertype were selected for a total of 20 sample fields (10 interseeded and 
10 control) per study year. 
 CRP field sizes ranged from 20 to 416 hectares.  Study site sizes were 
standardized by selecting approximately 16 ha (40 acre) parcels with 
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approximately 10% interseeded area.  Borders with agricultural fields and natural 
boundaries were used wherever possible. 
 Ages of CRP grass planting on study sites ranged from 9 to 13 years.  
Initial CRP-MAP legume interseedings were conducted prior to the 2000 growing 
season.  The severe drought of 2001 in Nebraska led to a statewide release of CRP 
acres to haying and grazing and two sites that were used in 2001 were hayed at 
the end of the collection season.  These two fields were replaced with fields of 
similar covertypes in 2002. 
Four of the 12 study sites were located in the loess uplands and till plains 
Major Land Resource Area (Figure 1).  Average annual precipitation in this area 
is 500 to 650 mm (Oman 2002). Average annual temperature is between 9° and 
11° C.  Dominant natural vegetation in these areas is a mixture of big bluestem 
(Andropogon gerardii), little bluestem (Schizachyrium scoparium), indiangrass 
(Sorghastrum nutans), porcupinegrass (Hesperostipa spartea), and green 
needlegrass (Nassella viridula).  
Eight of the sites were located in the Nebraska loess drift hills MLRA 
(Figure 1).  Average annual precipitation in this area is 750 to 925 mm (Oman 
2002).  Average annual temperature is around 13° C.  Dominant natural 
vegetation in these areas is a mixture of big bluestem, little bluestem, switchgrass 
(Panicum virgatum), indiangrass, and sideoats grama (Bouteloua curtipendula).   
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Figure 1.  Nebraska’s major land resource areas.  (Courtesy of USDA-NRCS).   
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Benes 
The Benes study area is located in the northeast ¼ of section 7 of township 
12N, range 5E, approximately 24 km northwest of Lincoln.  The site is within the 
loess drift hills MLRA.  It is characterized by a moderately to sharply sloping hill 
with slopes up to 11%.   
Predominant soils are silty clay loams of the Sharpsburg series (USDA-
SCS 1980).  Pawnee clay loam is also prevalent on the hillsides.  Soil moisture 
capacity is moderate to high.  Organic matter is moderate and natural fertility is 
moderate to high.  Climatic data were collected in Lincoln (Table 1).   
The area was originally planted to a CP1 mix.  Part of the hillcrest was 
interseeded with alfalfa (Medicago sativa).  The predominant vegetative cover is 
smooth brome (Bromus inermis). 
 
Buethe 
 The Buethe study area was used in 2002 as a replacement for the Hall 
study area.  It is located in the west ½ of the east ½ of section 16 of township 4N, 
range 11E, approximately 4.8 km south of Tecumseh in southeastern Nebraska.  
The site is within the loess drift hills MLRA.  It is bisected by an eroded draw 
running west to east with slopes to 12% (USDA-NRCA 1986).   
Predominant soils on the site are silty clays of the Wymore series.  
Mayberry clay is also prevalent on the side slopes.  These soils have a moderate to  
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Table 1.  Average temperature (°C) and precipitation (cm) by Nebraska county 
during 2001 and 2002 and historic average.  Weather date provided by NOAA 
(2003). 
 
County & month
Antelope 2001 2002 Average 2001 2002 Average
May 17.2 13.3 16.1 10.6 6.2 9.8
June 21.1 23.3 21.1 3.8 4.5 10.6
July 25.0 26.7 23.9 10.5 1.3 8.4
August 23.3 22.8 22.8 12.2 12.9 8.2
Average 21.7 21.5 21.0 9.3 6.3 9.2
Gage
May 17.2 15.0 16.1 26.3 20.1 11.3
June 20.6 23.9 21.7 15.7 2.0 11.2
July 25.6 26.7 24.4 18.2 4.0 8.6
August 24.4 24.4 23.9 5.3 9.5 10.5
Average 21.9 22.5 21.5 16.4 8.9 10.4
Johnson
May 18.3 * 17.2 34.8 * 11.6
June 21.7 * 22.2 17.4 * 11.2
July 26.7 * 25.0 13.5 * 11.7
August 24.4 * 23.9 3.7 * 10.5
Average 22.8 * 22.1 17.4 * 11.2
Lancaster
May 17.8 15.0 16.7 25.8 13.2 11.0
June 21.7 25.6 22.8 7.7 0.4 9.6
July 26.7 27.2 25.0 3.8 4.0 8.6
August 25.0 24.4 23.9 3.2 21.1 8.7
Average 22.8 23.1 22.1 10.1 9.7 9.5
Saunders
May 16.7 14.4 16.7 19.9 9.8 11.8
June 21.1 24.4 22.2 8.3 2.8 12.1
July 25.6 26.1 24.4 3.6 4.9 9.1
August 23.9 23.3 23.3 8.3 17.7 10.9
Average 21.8 22.1 21.7 10.0 8.8 11.0
Stanton
May 17.2 13.3 16.1 18.3 6.0 10.9
June 23.3 23.3 21.1 5.5 4.1 11.1
July 25.0 26.7 23.9 8.9 1.4 9.2
August 23.3 22.8 22.8 12.0 12.2 7.8
Average 22.2 21.5 21.0 11.2 5.9 9.8
*  2002 data was not available in Johnson County
PrecipitationTemperature
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high soil moisture capacity.  Organic content is moderate but natural fertility is 
generally low.  Climatic data were collected in Tecumseh (Table 1). 
The area was originally planted to a CP2 mix.  The south-facing slope was 
interseeded with alfalfa.  The predominant vegetative cover is a mix of big 
bluestem, little bluestem, switchgrass, and indiangrass. 
 
Carson 
 The Carson study area was used in 2001.  It was replaced in 2002 after 
being hayed in 2001.  The site is located in the southeast ¼ of the northeast ¼ of 
section 7 of township 5N, range 11E, approximately 7.2 km northwest of 
Tecumseh.  The site is characterized by gently to moderately sloped hills with 
slopes to 9% and is bisected by a grassed waterway running north to south 
(USDA-SCS 1986).   
Predominant soils on the site are clays of the Pawnee series.  Wymore silty 
clays are also present on a hilltop.  Soil moisture capacity and organic matter are 
moderate.  Natural fertility is low.  Climatic data were collected in Tecumseh 
(Table 1). 
The crest of the western-most rise was interseeded with yellow sweet-
clover (Melilotis officinalis).  The area was originally planted to a CP2 mix.  
Predominant vegetation is big bluestem.  
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Davidson 
 The Davidson study area is located in the northeast ¼ of section 6 of 
township 21N, range 2E, approximately 12.9 km south of Stanton.  The site is 
characterized by moderately sloping hills.  This site contains both a CP1 and CP2 
planting.  Climatic data were collected in Stanton (Table 1).   
The CP1 planting is located on the southern half of the area.  Predominant 
soils on both the hillcrest and side slopes are silty loams of the Crofton series 
(USDA-SCS 1982).   Nora silty clay loams are also present on the hillsides.  Soil 
moisture capacity is high.  Organic matter is low to moderate and natural fertility 
varies from low in the Crofton soils to high in the Nora soils.  Part of the 
northernmost hillcrest and eastern slope in the CP1 area were interseeded with 
alfalfa.  The predominant vegetation in the CP1 area is smooth brome.  
The CP2 planting is on the northern half of the area.  The heavily eroded 
soils on the site are predominantly a complex of the Crofton and Nora series 
(USDA-SCS 1982).  These soils typically have high soil moisture capacity.  
Organic content and natural fertility are low. 
A central draw in the CP2 area was interseeded with alfalfa on both 
inslopes.  Predominant vegetation in the CP2 area is big bluestem. 
 
Dunacacke 
 The Dunacacke study area is located in the southwest ¼ of section 8 of 
township 4N, range 12E, approximately 11.3 km southeast of Tecumseh.  The site 
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is characterized by gently sloping hills with slopes to 7% (USDA-SCS 1986).  
Several grassed waterways running north to south are present on the site.   
The predominant soil type is silty clay of the Wymore series.  Mayberry 
clay is also present on the site.  Climatic data were collected in Tecumseh (Table 1). 
The area was originally planted to a CP1 mixture.  The northernmost third 
of the area was interseeded with alfalfa.  Predominant vegetation is smooth 
brome. 
 
Hall 
 The Hall study area was used in 2001 only.  It was replaced in 2002 after 
being hayed in 2001.  It is located in the south ½ of the southeast 1/3 of section 28 
of township 7N, range 8E, approximately 32.2 km south of Lincoln.  The site is 
characterized by a large, moderate to sharply sloping hill with slopes to 11% 
(USDA-SCS 1980).   
Soils on the site are predominantly silty clay loams of the Wymore series.  
Pawnee clay loam is also prevalent on the hillsides.  These soils have moderate to 
high soil moisture capacities.   Organic matter is moderate and soil fertility is 
medium on these sites.  Climatic data were collected in Lincoln (Table 1).   
The area was originally planted to a CP2 mixture.  Part of the crest of the 
hill was interseeded with red clover (Trifolium pratense).  Predominant vegetation 
is switchgrass. 
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Kremlicek 
 The Kremlicek study area is located in the south ½ of the northwest ¼ of 
section 20 of township 15N, range 5E, approximately 10.5 km east of Bruce.  The 
site is characterized by two moderately to sharply sloping hills with slopes up to 
12% separated by a deep draw (USDA-SCS 1965).   
Predominant soils on the site are silt loams of the Monona series.  
Sharpsburg and Wymore silty clay loams and Adair and Pawnee clay loams are 
prevalent on the hillsides.  These soils have low permeability.  Organic matter and 
soil fertility are low to moderate.  Climatic data were collected in Wahoo (Table 
1).   
The area was originally planted to a CP2 mix.  The east-facing slope of the 
easternmost hill was interseeded with alfalfa and yellow sweetclover.  
Predominant vegetation is a mixture of big bluestem and indiangrass. 
 
Pederson 
 The Pederson study area is located in the east ½ of the northwest ¼ of 
section 2 of township 21N, range 2E, approximately 15.3 km south of Stanton.  
The site is characterized by a large moderately sloping hill with slopes to 15% 
(USDA-SCS 1982).   
Predominant soils on the area are silt loams of the Crofton and Nora 
series.  Climatic data were collected in Stanton (Table 1).     
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The area was originally planted to a CP2 mix.   The crest of the hill was 
interseeded with yellow sweetclover.  Predominant vegetation is smooth brome. 
 
Richardson 
The Richardson study area is located in section 36 of township 5N, range 
8E, approximately 12.9 km southeast of Adams.  A CP1 planting in the southeast 
¼ of the section was used in both years.  The CP1 site is characterized by two 
moderately sloped hills with slopes to 12% separated by a large draw (USDA-
SCS 1964).   
Predominant soils on the CP1 site are clay loams of the Shelby and 
Burchard series.  These soils have moderate soil moisture capacity, organic 
content, and natural fertility.  Climatic data were collected in Sterling (Table 1). 
The crest of the northernmost hill in the CP1 area was interseeded with 
alfalfa.  Predominant vegetation is smooth brome.   
A CP2 planting in the east ½ of the northwest ¼ was used in 2002 as a 
replacement for the Carson study area.  The CP2 site is characterized by a large, 
gently to moderately sloping, terraced hill with slopes up to 8% (USDA-SCS 
1964).   
Predominant soils on the CP2 site are clay loams of the Pawnee series and 
silty clay loams of the Crete series.  Soil moisture capacity and natural fertility in 
these soils typically range from moderate to high.   
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The eastern edge of the hillcrest in the CP2 area was interseeded with 
yellow sweetclover.  The predominant vegetation is a mixture of big bluestem, 
indiangrass, and switchgrass. 
 
Wiggins 
 The Wiggins study area is located in section 30 of township 25N, range 
6W, approximately 1.6 km south of Neligh.  The site is characterized by gently to 
moderately sloping hills with slopes to 15% (USDA-SCS 1978).   
Soils on the site are fine sands of the Valentine series.  The soils have low 
soil moisture capacity.  Organic matter and fertility are also poor.  Climatic data 
were collected in Neligh (Table 1). 
The area was originally planted to a CP2 mix.  Predominant vegetation is 
switchgrass.  Several centrally-located strips were interseeded with alfalfa.   
 
METHODS 
Light Disking 
 The light disking and interseeding practice on each study site was 
conducted by the landowner under general guidance from NGPC biologists.  
Landowners were instructed to conduct the practice on at least 10% of the area.  
Two disk passes were to be conducted to a depth of 10.16 cm (4 in).  Landowners 
could interseed their choice of legume but must interseed a minimum of 2.2 kg 
PLS per hectare (2lbs/ac). 
  15 
Transects 
Invertebrates and vegetation measurements were taken along 6 randomly 
selected transects within each field.  The starting point for each transect was 
located by generating a random number from the 360 degree range.  The starting 
point for that transect was then placed 25 meters from the edge of the field in the 
selected direction from center.  A 40-meter transect was established in the 
clockwise direction from the starting point parallel to the edge of the field (Figure 
2).  Subsequent transects were systematically placed 40 meters from the ending 
point of the previous transect.  Transect starting and ending points were marked 
with flagging. 
 
Vegetation sampling 
Two components of the vegetation structure were analyzed in this study – 
canopy cover and visual obstruction.  Vegetation structure was surveyed for each 
field a minimum of 3 times from May 15 through August 15 each year.  Canopy 
cover and visual obstruction estimates were taken at the zero-meter mark and at 6-
meter intervals along the 6 transects within each field for a total of 42 stations per 
field.   
Canopy cover estimates were taken using a 0.1 m2 (20 x 50 cm) metal 
frame divided into quadrats (Daubenmire 1959).  The frame was laid over the 
vegetation parallel to the tape on the proximal side and an estimation of canopy 
coverage of each plant species was recorded at each measurement station.  Only  
  16 
 
Figure 2.  Schematic depiction of a typical CRP-MAP site with at least 10% 
interseeded area (IS) and remaining idle area (NIS).  Dark lines represent 
transects.
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the top visible canopy layer was recorded in 2001.  All vegetation within the 
frame was recorded in 2002. 
Visual obstruction readings (VOR) were taken in a manner similar to that 
described by Robel et al. (1970).  Even-numbered centimeters were marked on a 
2-meter round pole.  VORs were taken at each station by placing the pole along 
the proximal side of the tape.  The pole was observed from a distance of 4 meters 
and a height of 1 meter and the value of the lowest visible mark was recorded. 
 
Invertebrate Sampling 
Invertebrates were sampled using sweepnetting techniques described by 
Beall (1935).  Sweepnetting was the selected method of collection due to the 
increased efficiency and ability to provide qualitative data about species 
predominance and indications of distribution (Whittaker 1952).  Sweeps were 
conducted along the six randomly selected line transects described above.  
Invertebrates were sampled prior to vegetation sampling to avoid disturbing the 
area.  Invertebrate sampling took place at approximately the same time each day – 
shortly after the morning dew burned off and prior to 11:00 AM, to limit potential 
error caused by vertical migration due to temperature, precipitation, and sun angle 
(Hughes 1955, Strickland 1967).   
All sweepnet samples were immediately placed in kill buckets.  Ethyl 
acetate was poured onto the porous bottom of the bucket and allowed to volatize.  
Collection netting was tied off with invertebrates and vegetation inside and placed 
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in the kill bucket for 30 minutes.  Samples were then placed in labeled plastic 
storage bags and frozen for later analysis.   
 
Laboratory analyses 
Insects were separated from vegetation and sorted to appropriate taxa.  
Adult hexapods were identified to family; other invertebrates were identified to 
order.  Juvenile and larval invertebrates were pooled under the label “immature”. 
Sorted invertebrates were dried at 60º C for 24 hours (Southwood 1978) 
and then  placed in a dessicator for one hour to cool.  Sorted taxa were weighed to 
the nearest 0.0000 g. Invertebrate biomass was recorded for each taxa per sample.   
 
Data Analyses 
 Simple effects of interseeding with regard to both invertebrates and 
vegetation were analyzed using the SAS Mixed Model on samples pooled by 
treatment (interseeded or control).  Comparisons were made within years by 
covertype (CP1 or CP2) and treatment (interseeded or control).  Since interseeded 
fields were adjacent to control fields, both fields were sampled within hours of 
each other and the site was analyzed as a block.   
Invertebrate species richness was determined using the mean number of 
taxa per sample per field.  Vegetation diversity was determined using the mean 
number of species per field.   Species richness was compared spatially among 
fields by covertype and treatment. 
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Invertebrate abundance and biomass were compared for all 4 
combinations of covertypes and treatments.  Mean biomass per field was 
compared as well as mean biomass per invertebrate.  Invertebrate data from 2001 
and 2002 were pooled to test simple effects of interseeding and to test for 
differences among covertypes. 
Vegetation data from 2001 could not be pooled with 2002 data due to 
differences in methodology.  Comparisons among years could not be presented 
due to these differences.   
 
RESULTS 
 Inadequate rainfall led to poor vegetative productivity at the Wiggins 
study site during 2001 and 2002.  Tukey’s HSD multiple comparison model 
indicated significantly lower mean % total live cover in interseeded fields of the 
Wiggins study site during both years than all other CP2 sites (Table 2).  Mean 
percent total live cover was 14 to 21% lower at Wiggins than other CP2 sites in 
2001 and was 45 to 74% lower in 2002 (Figure 3).  Similarly, invertebrate 
biomass was significantly different between the control field on the Wiggins 
study site and control fields on 2 of the 4 other CP1 sites.  No differences were 
detected between control fields of any other CP1 sites.  The Wiggins study site 
was excluded from analyses for this reason.   
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Table 2.  Mean % total live cover in interseeded CRP-MAP fields in eastern 
Nebraska during 2001 and 2002.  
Site Mean SD Mean SD
CP-1
Beuthe -------- -------- 86.43 a (32.52)
Carson 60.76 a (21.21) -------- --------
Davidson 62.22 a (29.43) 76.07 a (28.37)
Hall 66.53 a (27.74) -------- --------
Kremlicek 68.53 a (34.85) 104.88 b (34.89)
Richardson -------- -------- 82.20 a (28.83)
Wiggins 46.67 b (20.8) 30.79 c (17.53)
CP-2
Benes 89.04 ab (25.64) 95.21 a (25.99)
Davidson 95.91 ab (15.93) 85.68 a (26.87)
Dunacacke 86.06 bc (21.47) 65.39 b (23.79)
Pederson 92.23 ac (19.05) 96.43 a (28.03)
Richardson 77.60 d (27.19) 95.48 a (22.37)
*  ANOVA mixed model test statistics are presented in Appendix F1.
20022001
*  Means with the same letter within a covertype and year are not 
significantly different (!=0.05; ANOVA).
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Figure 3.  Mean % total live cover in interseeded CRP-MAP study sites of CP2 
covertypes in eastern Nebraska during 2001 and 2002. 
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Vegetative Cover 
During 2001, ANOVA revealed significant differences in total live cover 
by treatment (p< 0.01) and covertype (p <0.01).  Differences were also detected 
by treatment (p<0.01) during 2002.  Interseeded fields had higher percentages of 
total live cover than control fields during 2001 and 2002 (Table 3).  CP1 
covertypes had higher percentages of total live cover than CP2 covertypes both 
pre- and post-treatment during both years (Appendix A1). 
No significant differences were detected by treatment in mean percent 
total grass cover during 2001 (Table 3).  Differences were detected by covertype 
(p=0.03) during 2001.  ANOVA revealed significant covertype x treatment 
interaction during 2002 (p < 0.01).  Least squares means tests of effects slices 
revealed significantly higher grass cover in interseeded versus control CP1 (p < 
0.01) but significantly lower grass cover in interseeded versus control CP2 fields 
(p = 0.05).  CP1 covertypes had significantly higher grass cover than CP2 
covertypes in both control (p = 0.01) and interseeded (p < 0.01) fields (Table 4). 
The dominant grass species in CP1 both pre- and post-treatment was 
smooth brome.  Smooth brome comprised 82% of the total live cover in control 
CP1 during 2001 and 86% during 2002.  In interseeded CP1 fields, smooth brome 
as a percentage of the total live cover was 55% during 2001 and 64% during 
2002.   
The dominant grasses in CP2 were big bluestem and switchgrass.  
Combined, these two grasses comprised 63% and 45% of the total live cover in
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Table 3.  Main effects of treatment and covertype on vegetation characteristics of 
CRP-MAP fields in eastern Nebraska during 2001 and 2002. 
Pr>F Pr>F
Mean SD Mean SD Mean SD Mean SD
TOTAL LIVE COVER
2001a 59.5 (28.4) 77.9 (27.8) < 0.01 77.9 (27.2) 55.5 (27.9) < 0.01
2002a 56.8 (23.8) 87.5 (30.3) < 0.01 73.2 (27.9) 70.8 (35.0) NSc
GRASS COVER
2001a 52.9 (29.3) 45.2 (29.6) NSc 57.9 (30.3) 36.3 (23.7) 0.01
2002b 46.1 (21.5) 48.3 (27.4) 58.5 (20.0) 33.1 (22.6)
LITTER COVER
2001a 35.3 (24.6) 17.5 (21.0) < 0.01 18.6 (20.1) 37.6 (26.0) < 0.01
2002b 35.3 (24.6) 17.5 (21.0) 55.8 (18.1) 47.0 (31.2)
TOTAL FORB COVER
2001a 6.5 (12.76) 32.6 (30.0) < 0.01 20.0 (27.3) 19.1 (25.3) NSc
2002b 46.1 (21.5) 48.3 (27.4) 14.7 (19.8) 37.1 (36.9)
PLANTED LEGUME COVER
2001b 1.2 (6.3) 25.1 (27.5) 17.2 (25.8) 7.4 (17.4)
2002b 0.8 (3.1) 29.8 (28.6) 12.1 (19.0) 19.3 (30.4)
VOLUNTEER FORB COVER (EXCLUDES PLANTED LEGUME)
2001a 5.3 (11.4) 7.5 (16.4) NSc 2.8 (8.0) 11.7 (18.7) NSc
2002a 9.5 (15.6) 9.2 (18.0) NSc 2.6 (7.0) 17.7 (21.2) 0.02
NOXIOUS WEED COVER
2001a NPd - 0e (0.2) < 0.01 0e (0.1) 0e (0.1) NSc
2002b 0e (0.1) 0.1 (1.6) 0e -0.1 0.1 -1.7
SPECIES RICHNESS
2001a 13.2 (6.8) 16.8 (7.0) < 0.01 7.2 (6.1) 16.8 (8.0) NSc
2002b 2.7 (1.4) 3.2 (1.3) 2.3 (1.0) 3.8 (1.4)
VISUAL OBSTRUCTION
2001b 41.4 (17.6) 55.2 (24.9) 49.6 (23.9) 46.5 (20.8)
2002a 33.3 (13.7) 43.6 (16.1) <0.01 38.6 (14.1) 38.3 (17.8) 0.95
b  ANOVA revealed significant covertype x treatment interaction (p = 0.05).
c  Main effects are not significant (p = 0.05).
d  Not present on study sites.
e  Mean < 0.1%.
*  ANOVA mixed model test statistics are presented in Appendix F1.
a  Listed p-values represent significant main effects of the specified variable (treatment or covertype) within 
a study year.
TREATMENT COVERTYPE
YEAR
CONTROL INTERSEEDED CP1 CP2
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Table 4.  Mean % grass cover and standard deviation in interseeded and control 
CRP-MAP sites in eastern Nebraska during 2001 and 2002. 
Year
2001* 63.71 (27.65) 52.06 (31.63) 36.08 (23.54) 31.69 (23.20)
2002** 54.00 a (18.94) 63.02 b (20.02) 34.16 c (21.45) 26.99 d (22.35)
*  See Table 3 for main effects of treatment and covertype.
**  Means with the same letter are not significantly different (p = 0.05).
*** LSMEANS test statistics are presented in Appendix F2.
CP-2CP-1
InterseededControl Control Interseeded
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control fields during 2001 and 2002 (respectively).  In interseeded fields, these 
two grasses as a percentage of total live cover were 47% and 22%. 
During 2001, percent litter coverage was significantly lower in interseeded 
than control fields (p < 0.01) and CP1 had lower percentages than CP2 (p < 0.01; 
Table 3).  ANOVA revealed significant covertype by treatment interaction during 
2002 (p < 0.01).  Least squares means tests revealed no differences by treatment 
in CP1 covertypes during 2002 (Table 5).  Interseeded CP2 had lower percentages 
of accumulated litter than control CP2 during 2002 (p < 0.01).  No differences 
could be detected between covertypes among either interseeded or control fields 
during 2002. 
Interseeded fields had higher total forb cover than control fields during 
2001 (p < 0.01).  No significant differences in total forb cover were detected by 
covertype during 2001 (Table 3).  ANOVA revealed significant covertype x 
treatment interaction in 2002 (p < 0.01).  Least squares means test of effects slices 
revealed significantly higher forb cover in interseeded than in control fields of 
both CP1 (p < 0.01) and CP2 (p < 0.01; Table 6).  Interseeded CP2 had 
significantly higher forb coverage than interseeded CP1 (p < 0.01).  No 
differences were detected by covertype within control fields. 
 Planted legumes comprised the majority of forbs in interseeded fields 
during both years.  ANOVA revealed significant covertype x treatment interaction 
during both years (2001 p<0.01; 2002 p<0.01).  Least squares means test of 
effects slices indicated significantly higher % coverage of planted legumes in 
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Table 5.  Mean % litter cover and standard deviation in interseeded and control 
CRP-MAP study sites in eastern Nebraska during 2001 and 2002. 
Year
2001* 28.9 (21.1) 8.3 (12.3) 44.5 (26.4) 30.7 (23.6)
2002** 57.6 ab (18.2) 54.0 ab (17.9) 54.5 a (32.7) 39.6 b (27.7)
* See Table 3 for main effects of treatment and covertype.
**  Means with the same letter are not significantly different (p = 0.05).
*** LSMEANS test statistics are presented in Appendix F2.
CP-2CP-1
Control InterseededControl Interseeded
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Table 6.  Mean % forb cover (all forb species) and standard deviation in 
interseeded and control CRP-MAP sites in eastern Nebraska during 2001 and 
2002. 
Year
2001* 4.4 (10.7) 35.6 (29.8) 9.7 (14.7) 28.4 (29.7)
2002** 4.7 a (9.1) 24.6 b (22.4) 17.2 ab (19.3) 56.9 c (39.5)
*  See Table 3 for main effects of treatment and covertype.
**  Means with the same letter are not significantly different (p = 0.05)
*** LSMEANS test statistics are presented in Appendix F2.
CP-2CP-1
Control InterseededControl Interseeded
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interseeded versus control fields of both covertypes during both years (p < 0.01 
for all combinations of covertype and year; Table 7).  No differences could be 
detected by covertype among control fields.  Among interseeded fields, LS means 
indicated significantly higher mean % legume in CP1 than in CP2 fields during 
2001 (p =0.01).  Conversely, in 2002 interseeded CP2 had higher mean % legume 
than interseeded CP1 (p = 0.02).   Legume cover was extremely limited within 
control fields, comprising less than 2% of the total cover on CP1 and less than 1% 
of the total cover on CP2 during both years. 
 No differences were detected in volunteer forbs by treatment or covertype 
during 2001 (Table 3).  No differences were detected by treatment during 2002, 
however CP2 fields had higher % cover of volunteer forbs than CP1 fields (p = 
0.02). 
 Two species of state listed noxious weeds were present on study sites, 
Canada thistle (Cirsium arvense) and musk thistle (Carduus nutans).  Although 
ANOVA revealed significant differences by treatment during 2001, no 
treatment/covertype combination exceeded 0.1% (Table 8).  Significant covertype 
x treatment interaction was found in 2002 (p = 0.03).  Least squares means tests 
of effects slices revealed significantly higher mean % noxious weeds in 
interseeded versus control CP2 (p < 0.01).  No differences could be detected by 
treatment in CP1, nor could differences be detected by covertype among either 
treatment.  Mean % noxious weeds never exceeded 0.2% of the total cover in any 
treatment/covertype combination.
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Table 7.  Mean % planted legume (standard deviation) in interseeded and control 
CRP-MAP fields in eastern Nebraska during 2001 and 2002. 
Year
2001** 1.7 a (7.8) 32.7 b (28.2) 0.5 a (2.7) 14.3 c (22.4)
2002** 1.1 a (3.1) 23.1 b (21.7) 0.4 a (3.0) 38.2 c (33.5)
**  Means within year with the same letter are not significantly different. (p = 0.05)
*** LSMEANS test statistics are presented in Appendix F2.
*  Significant interaction effects masked main effects of treatment and covertype during both 
years.
CP-2CP-1*
Control InterseededControl* Interseeded
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Table 8.  Mean % noxious weeds and standard deviation in interseeded and 
control CRP-MAP sites in eastern Nebraska during 2001 and 2002. 
Year
2001 NP a - 0 b (0.1) NP a - 0 b (0.2)
2002 0 b (0.1) NP a - 0 b (0.1) 0.2 c (2.4)
a  Noxious weeds were not present.
b  Noxious weeds were present but the mean was < 0.1%.
c  Interseeded and control CP2 were significantly different (p = 0.05).
*  LSMEANS test statistics are presented in Appendix F2.
CP-2CP-1
Control Interseeded Control Interseeded
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  Species richness of vegetation was significantly higher in interseeded 
fields than in control fields during 2001 (p < 0.01).  No differences could be 
detected by covertype although sample means appeared to be different (Table 3).  
ANOVA revealed significant covertype x treatment interaction during 2002 (p = 
0.02).  Least squares tests of effects slices revealed higher mean species richness 
in interseeded than in control fields of both CP1 (p < 0.01) and CP2 (p = 0.01) 
covertypes (Table 9).  Species richness was also higher in CP2 than in CP1 
among both interseeded (p < 0.01) and control (p < 0.01) fields. 
 Visual obstruction readings were higher in interseeded than in control 
fields during 2001 (p < 0.01; Table 3).  No significant differences were detected 
by covertype during 2001.  ANOVA revealed significant covertype x treatment 
interaction during 2002 (p < 0.01).  Least squares means test of effects slices on 
2002 data revealed significantly higher VORs in interseeded versus control CP1 
(p < 0.01).  No differences were detected by treatment among CP2 fields (Table 
10).  Nor were differences detected by covertype among either interseeded or 
control fields. 
 
Invertebrate Biomass 
Mechanical failure of a laboratory storage freezer resulted in significant 
loss of unprocessed sweepnet samples from the 2001 collection season.  Analysis 
of variance revealed no significant differences in mean invertebrate biomass per 
field by either treatment (p=0.14) or covertype (p=0.23; Table 11).
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Table 9.  Mean vegetation species richness per sampling station (standard 
deviation) in interseeded and control CRP-MAP sites in eastern Nebraska during 
2001 and 2002. 
Year
2001* 2.0 (1.0) 2.6 (1.0) 2.5 (1.2) 3.1 (1.4)
2002** 2.0 a (1.0) 2.6 b (0.9) 3.6 c (1.4) 3.9 d (1.3)
*  See Table 3 for main effects of treatment and covertype.
** Means within year with the same letter are not significantly different (p = 0.05).
*** LSMEANS test statistics are presented in Appendix F2.
Control Interseeded Control Interseeded
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Table 10.  Mean VOR (standard deviation) in interseeded and control CRP-MAP 
sites in eastern Nebraska during 2001 and 2002. 
Year
2001* 36.9 a (13.2) 62.3 b (25.3) 47.4 a (20.8) 45.6 a (20.7)
2002** 32.1 (9.8) 45.0 (14.9) 34.8 (17.3) 41.9 (14.9)
* Means within year with the same letter are not significantly different (p = 0.05).
**  See Table 3 for main effects of treatment and covertype.
*** LSMEANS test statistics are presented in Appendix F2.
CP-2CP-1
Control Interseeded Control Interseeded
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The lack of statistical significance is likely the result of the low sample size (n=6 
sites) salvaged from this field season.  Therefore, 2001 and 2002 data were pooled 
to increase sample size and statistical power.  
When 2001 and 2002 data were pooled, analysis of variance revealed 
significant treatment by covertype interaction in mean invertebrate biomass per 
field (p=0.04).  Total invertebrate biomass appeared to be highest in interseeded 
CP2 fields and lowest in control CP2 fields (Table 11).  Least squares means test 
of effects slices revealed significantly higher invertebrate biomass in interseeded 
versus control CP2 (p < 0.01).  No significant differences were detected in 
invertebrate biomass between interseeded and control CP1 fields (p=0.37) despite 
perceived differences in sample means.  No differences were detected by 
covertype among interseeded fields, but control CP1 fields had significantly 
higher biomass than control CP2 fields (p = 0.01).  When analyzed individually, 3 
of the 5 CP1 study sites showed significantly higher invertebrate biomass in 
interseeded versus control fields, 1 site showed no difference, and 1 site showed a 
significantly lower biomass in the interseeded field during 2002 (Appendix B).   
Analysis of variance revealed significant covertype x treatment interaction 
(p=0.05) in mean biomass per invertebrate.  Least squares means tests of effect 
slices revealed significantly higher mean biomass per individual in interseeded 
versus control CP2 fields (Table 13).  These differences were not evident in the 
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Table 11.  Main effects of treatment and covertype on invertebrate biomass (mg) 
and standard deviation in CRP-MAP fields in eastern Nebraska during 2001 and 
2002. 
Pr>F Pr>F
Mean SD Mean SD Mean SD Mean SD
2001a 90.7 (118.5) 109.6 (134.7) NSc 1322.3 (1362.3) 199.3 (262.8) NSc
2002b 144.1 (128.8) 270.1 (205.9) 2265.3 (1774.7) 1789.1 (1871.9)
b  ANOVA revealed significant covertype x treatment interaction (p < 0.01).
c  Effect is not significant (p = 0.05)
a  Listed p-values represent significant main effects of the specified variable (treatment or covertype) 
within a study year.
TREATMENT COVERTYPE
YEAR
CONTROL INTERSEEDED CP1 CP2
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Table 12.  Mean invertebrate biomass (mg) and standard deviation by treatment 
and covertype in eastern Nebraska during 2001 and 2002 (pooled).  Figures 
represent the total of 6 40-meter transects. 
Covertype F Value Pr > F
CP1 1918.9 (1350.7) 2334.3 (2058.2) 0.90 NSc
CP2 531.6 (474.7) 2757.7 (2025.8) 20.15 <0.01
F Value 10.91 0.05
Pr > F 0.01 NSc
a  LSMEANS test of effects slices by treatment within covertype.
b  LSMEANS test of effects slices by covertype within treatment.
c  Test statistic is not significant.
Control Interseeded
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Table 13.  Mean biomass per invertebrate (mg) and standard deviation by 
treatment and covertype in CRP-MAP fields in eastern Nebraska during 2001 and 
2002 (pooled). 
Covertype F Valuea Pr > F
CP1 2.4 (1.9) 2.8 (2.1) 2.38 NSc
CP2 2.0 (1.7) 3.5 (2.2) 22.69 <0.01
F Valueb 0.56 0.60
Pr > F NSc NSc
a  LSMEANS test of effects slices by treatment within covertype.
b  LSMEANS test of effects slices by covertype within treatment.
c  Test statistic is not significant.
Control Interseeded
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CP1 covertype.  No difference could be detected by covertype among either 
control or interseeded fields. 
Analysis of invertebrate abundance per field revealed a significant 
covertype x treatment interaction when 2001 and 2002 data were pooled (p=0.03).  
Least squares means test of effects slices revealed significantly higher mean 
abundance in interseeded (mean=818; SD =528) than control fields (mean=294; 
SD=241) in CP2 covertypes (p=0.01) (Table 14).  No differences were detected 
between interseeded (mean=851; SD=616) and control (mean=934; SD=714) CP1 
fields.  Among control fields, CP1 had significantly higher abundance than CP2 
(p < 0.01).  No differences were detected by covertype among interseeded fields. 
 
DISCUSSION 
Vegetation structure 
 Vegetation structure varied considerably among treatments and covertypes 
in study areas.  Variability among sites was anticipated as climatic, soil types, and 
management techniques varied by the site and landowner. However, the paired 
nature of interseeded and control fields reduces the variability associated with soil 
types and local climatic elements and ensures that much of the variability among 
treatments can be attributed to the CRP-MAP management practices. 
 Higher percent cover of planted legumes associated with interseeded fields 
indicates the effectiveness of the management practices in establishing a legume 
component within sod-bound grasses.  The extremely low percentage of legumes
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Table 14.  Mean invertebrate abundance and standard deviation by treatment and 
covertype in CRP-MAP fields in eastern Nebraska during 2001 and 2002 
(pooled). 
Covertype F Valuea Pr > F
CP1 155.6 (119.0) 141.8 (102.7) 0.24 NSc
CP2 49.0 (40.2) 136.4 (88.0) 10.18 0.01
F Valueb 16.5 0.27
Pr > F <0.01 NSc
a  LSMEANS test of effects slices by treatment within covertype.
b  LSMEANS test of effects slices by covertype within treatment.
c  Test statistic is not significant.
Control Interseeded
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in control fields illustrates the aggressive nature of the dominant grasses in these 
fields.  It is important to note that a legume component was included in the initial 
planting mixture for each of these fields when they were first enrolled in the CRP 
program.  Throughout the next 9 to 13 years, these legumes and any volunteer 
forbs have gradually been replaced by the more aggressive grasses.  These results 
are consistent with the successional theories put forward by Millenbah et al. 
(1996) and McCoy et al. (2001) which propose a gradual decline in forb cover as 
CRP fields age. 
A common concern among landowners in Nebraska is that interseeded 
legumes will outcompete established grasses, overtaking the field.  Some 
evidence exists supporting these concerns.  Smith et al. (1973) cited severe stand 
losses of smooth brome when mixed with alfalfa in heavily hayed rotation.  Posler 
et al. (1993) noted native grass stand elimination within 3 years when planted in 
combination with cicer milkvetch (Astragalus cicer).  The magnitude of the 
difference detected  in this study (CP1 fields increased to a maximum of 33% and 
CP2 fields increased to a maximum of 38%) indicates that the planted legumes, 
while competitive with existing cover, do not generally dominate interseeded 
fields when planted at the recommended level.  Additionally, the lack of 
consistently lower total grass coverage in interseeded fields provides further 
evidence to indicate that the interseeding practice does not generally cause loss of 
established grass stands. 
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Higher percentages of total forb cover, including planted legumes, in 
interseeded areas may be attributed to one or both of the management practices 
(light disking and interseeding).  Amundson (2003), Millenbah et al. (1996), 
Greenfield (2002) and others suggest sod disturbance through disking may be a 
factor influencing forb diversity in sod-bound grasses.  Analysis of total forb 
cover excluding planted legumes failed to produce significant differences by 
treatment either year.  These results indicate that, in CRP-MAP fields, the 
disturbance activity alone does not stimulate an increase in forb coverage.  
Further evidence is provided by species richness data. Although statistical 
differences were detected in species richness per vegetation station when analyzed 
by treatment, the total species richness in interseeded fields included the 
interseeded legume.  Analyses of richness excluding the planted legume produced 
no statistical differences between interseeded and control fields.  Further, 
although not significant, sample means were consistently lower in interseeded 
fields than in control fields.  This lack of increase in volunteer forbs could be the 
result of aggressive grass competition, inadequate seedbank, or competition from 
planted legumes.   The lack of consistently lower grass coverage in interseeded 
fields and the shear magnitude of the difference in legume cover in interseeded 
versus control fields suggest that competition from planted legumes likely plays 
an important role in suppressing establishment of volunteer legumes.  Although 
no significant effect can be attributed directly to the disking practice in this study, 
light disking is an important part of the CRP-MAP management practice and is 
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needed for proper preparation of a seedbed for the interseeded legume (Brown 
and Bugg 2001). 
Kay et al. (1978) and Web and Guthery (1982) suggest that timing of the 
disking activity may influence the resulting vegetative community.  Because CRP 
rules limit the light disking season so as not to coincide with the primary nesting 
period, all disking for this study was conducted at approximately the same time 
and no effects could be determined by disking date.   
CRP-MAP management practices are often described as “setting back the 
grass” to allow forb establishment.  Results from this study indicate that total 
percent grass cover is not affected by the management practices.  No significant 
differences were detected by treatment during either year.   
Although increases were seen in total grass coverage during 2002, mean % 
coverage of smooth brome (the dominant grass species in CP1) and switchgrass 
(the second most common grass in CP2) were lower in interseeded versus control 
fields.  Results from 2002 also found significantly lower percent cover of big 
bluestem (the dominant grass species in CP2) in interseeded versus control fields.  
The lower percent coverage of dominant species was offset by increases in 
volunteer grass species such as orchardgrass (Dactylis glomerata), downy 
bromegrass (Bromus tectorum), and witchgrass (Panicum capillare). 
The results of this study are consistent McCoy et al. (2001) which found 
that disturbance of older established fields did little to affect grass canopy 
coverage.  In that study, the most common disturbance was mowing.  The results 
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of these two studies differ, however, in the response of litter depth to disturbance.  
McCoy found increased litter cover after mowing regardless of the mowing 
regime.  Results of this study indicate generally lower percent litter coverage 
infields that had been disked and interseeded.  It appears that the light disking and 
interseeding practices are a better form of mechanical disturbance than mowing 
for reducing litter coverage and stimulating forb growth.  Although this study 
found no differences in volunteer forbs, the dominant cover in young fields, 
establishment of the planted legume accounts for this void.   
 
Invertebrate biomass 
Analyses of total invertebrate biomass in this study produced mixed 
results by covertype.  Within CP2 covertypes, the interseeding practice appears to 
be producing increases in total invertebrate biomass, meeting program goals and 
expectations.  These results were not duplicated in the CP1 covertype, as no 
significant increases were found. 
Although sample means for both CP1 and CP2 covertypes showed higher 
total invertebrate biomass in interseeded fields, no statistically significant 
differences were found between interseeded and control fields of CP1 covertypes.  
This may be due, in part, to lack of statistical power resulting from the small 
sample size in 2001 (n=6 sites).  Climatic differences likely also played some role 
in the effectiveness of the management practices as demonstrated in the Wiggins 
study site.  Differences in application of the management activities may have had 
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a greater effect on the program’s success than either of the aforementioned 
explanations.   
When analyzed individually, 4 of the 5 CP1 study sites showed higher 
total invertebrate biomass in interseeded than in control fields.  Only three of 
these sites showed statistically significant increases (Appendix B).  The 
magnitude of the difference between interseeded and control portions of a field 
varied considerably among sites.  Seedbed preparation (light disking and packing) 
varies according to the cooperator and the type of equipment used.  NGPC 
biologists who workn closely with the program direct cooperators to make two 
disk passes to a depth of 4 inches.  The aggressive, sod-forming nature of smooth 
brome, the dominant grass in CP1 plantings, requires intensive disturbance for 
appropriate seedbed preparation to allow the interseeded legume to compete with 
established grass.  These results suggest that inadequate seedbed preparation may 
lead to poor establishment and a reduced, or potentially negative, effect of 
interseeding on available invertebrate biomass.  More research is needed to 
quantify the effect of different levels of seedbed preparation. 
Analysis of the available biomass in the control fields further helps to 
provide an explanation for the inconsistent response noted in CP1 study sites.  
The Dunacacke study site showed no significant differences in invertebrate 
biomass when analyzed by treatment.  The Pedersen study site showed a 
significant decrease in total biomass in the interseeded field when compared to 
control.  Tests of effects slices on CP1 sites revealed significantly higher total 
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invertebrate biomass in control fields of the Pedersen and Dunacacke fields than 
in any of the other control fields of the CP1 covertype.  ANOVA revealed no 
significant differences between the invertebrate biomass in the control portions of 
these 2 study sites and the interseeded portions of the other 3 CP1 sites.  It 
appears that no differences were detected in invertebrate biomass between 
interseeded and control fields on these sites because the biomass was high on 
these sites prior to the interseeding practice. 
Vegetation characteristics on control fields of the Pedersen and Dunacacke 
study sites provide some insight into the basis for such a high available biomass 
on these fields.  In general, sites with a higher magnitude difference in litter cover 
between interseeded and control fields tended to have more marked invertebrate 
biomass responses to the interseeding practice.  Additionally, the Dunacacke, 
Pedersen, and Richardson CP1 sites had significantly higher total grass coverage 
in control fields than control fields of any other study sites.  Finally, these three 
fields had significantly higher percentages of total live cover in the control fields 
than control fields of any other study site with the exception of the Richardson 
CP2 site.  Analysis of the relationship between total live cover and invertebrate 
biomass on control fields revealed a significant (p < 0.01) linear relationship 
when biomass is log transformed (Appendix G).  It is significant to note that forb 
cover in the Dunacacke and Pedersen fields were the two lowest values observed 
among all sites.  These results suggest that invertebrate biomass appears to be a 
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function of total live cover and that the importance of the legume itself may be 
limited to increasing live cover by nitrogen fixation for other growing vegetation. 
Burger et al. (1993) found significantly higher invertebrate biomass and 
abundance in CRP fields dominated by red clover when compared to those 
dominated by grasses.  The invertebrate trends found in this study are similar to 
those found by Burger et al. (1993).  Further, although highly variable, the 
magnitude of the difference between interseeded and control fields is similar to 
results from previous studies conducted by the Nebraska Game and Parks 
Commission (NGPC 2000).  
In addition to total invertebrate availability, invertebrates occupying 
interseeded fields are generally larger than those occupying control fields.  This 
phenomenon could be the result of either the legumes in these fields attracting 
species that are typically larger or the increased productivity of these stands 
growing larger, healthier individual insects.  Differences in invertebrate species 
taxa occupying interseeded and control fields (Appendices C1 and C2) as well as 
the degree to which these size differences are pronounced tend to support the 
former explanation. 
 
MANAGEMENT IMPLICATIONS 
 Results from this study indicate that the common phrase “setting back the 
grass” may not be appropriate in all situations.  Although the program’s 
management practices were meeting vegetative structure goals, the results from 
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this study indicate that they did so by reducing total litter cover and increasing the 
total live cover.  Grass cover was not reduced and, in some cases, was enhanced 
by the management practices.  These results help to dispel the myth that 
interseeding “ruins a good stand of grass”.  For accuracy’s sake, the program’s 
vegetative component should be promoted as increasing structural complexity. 
The results of this study indicate that generally the interseeding practice 
does not increase the percentage of volunteer forbs in CRP.  Although species 
richness did increase in response to interseeding, mean % cover of volunteer forbs 
did not.  This may be a result of competition from planted legumes reducing 
viability of volunteer seedlings.  The light disking practice may, in the absence of 
interseeding, stimulate the seed bank and promote greater cover of volunteer 
forbs.  NGPC may wish to conduct further studies to determine the impact of the 
light disking practice in the absence of interseeded legumes.  Caution should be 
taken, however, to avoid fields with a history of noxious weed problems as the 
results of this study indicate that current CRP-MAP practices may promote 
increased noxious weed growth.  Light disking in the absence of competition from 
interseeded legumes may further exacerbate this problem. 
Although these results indicate that the CRP-MAP practices do not 
encourage establishment of volunteer forbs, the light disking does appear to be an 
important step in reducing litter and opening the sod for proper preparation of a 
seed bed for the interseeded legume.  Given the aggressive nature of the dominant 
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grasses in both covertypes, the light disking practice should be continued until 
evidence is presented indicating an effective no-till practice for interseeding. 
 As national CRP policy continues to evolve, a gradual shift toward native 
species is occurring.  The Game and Parks Commission should be prepared in the 
event of a policy shift disallowing interseeding of non-native legumes and the 
agency should begin field trials interseeding native forbs to determine the 
effectiveness of the practice with those seeds and to indicate the appropriate 
species for interseeding.   
The program’s goals need to be clearly defined to determine the 
importance of volunteer forbs to the overall goals of the program.  Further, 
experimental studies should be conducted to explore the relationship between the 
two management practices with regards to volunteer forbs and to determine the 
effectiveness of adjusting the current recommended interseeding rate. 
Finally, the results of this study indicate that the CRP-MAP management 
practices are meeting vegetative goals in both covertypes.  In some cases, 
however, this study indicates that interseeding does little to increase total 
invertebrate biomass in CP1.  As long as program funding exceeds enrollment, the 
vegetative benefits of increased structural complexity justify enrollment of CP1.  
If interest exceeds funding, however, NGPC biologists should focus enrollment 
efforts on CP2 to better take advantage of increased vegetative structure and 
invertebrate biomass and to better meet both program goals. 
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 Appendix A1.  Mean % total live cover (standard deviation) by treatment within 
covertype in interseeded and control CRP-MAP fields in eastern Nebraska during 2001 
and 2002. 
Year
2001 68.12 (27.32) 87.68 (23.20) 58.84 (19.10) 87.64 (27.98)
2002 58.84 (19.10) 87.64 (27.98) 55.38 (27.68) 71.96 (38.84)
CP-1 CP-2
Control Interseeded Control Interseeded
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Appendix A2.  Mean % volunteer forb (standard deviation) by treatment within 
covertype in interseeded and control CRP-MAP fields in eastern Nebraska during 2001 
and 2002. 
Year
2001ac 2.6 (7.2) 2.9 (8.7) 9.2 (14.7) 14.1 (21.7)
2002bc 3.7 (8.9) 1.5 (4.3) 16.8 (18.8) 18.7 (23.4)
a  ANOVA revealed no significant main effect of covertype during 2001 (p = 0.06).
b  ANOVA revealed significant main effects of covertype (p = 0.02) during 2002.
c  ANOVA revealed no sigificant main effects of treatment.
CP-1 CP-2
Control Interseeded Control Interseeded
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Appendix B.  Mean invertebrate biomass and standard deviation by site in interseeded 
and control fields in eastern Nebraska during 2001 and 2002.   
CP-1
Benes 2.7662 (1.5596) 2.9032 (1.0387) 1.3800 (0.9796) 3.1278  (2.8264) **
Davidson 0.5601 (0.4008) 0.4218  (0.4689) 1.8445 (1.3735) 2.4462  (1.2107) **
Dunacacke 2.0707 (0.6487) 2.6100  (1.8920) 2.2204 (1.5199) 2.2346  (1.5175)
Pedersen 2.4526 (1.4008) 1.4419  (1.2146) **
Richardson 0.2372 (0.1834) 0.6716  (0.3016) ** 2.1646 (0.9925) 2.9203  (1.2498) **
CP-1 MEAN 1.2389 (1.2581) 1.4057  (1.4759) 2.0362 (1.3348) 2.4944  (2.1048) **
CP-2
Buethe 0.8259 (0.5442) 2.4462  (1.2107) **
Davidson 0.0093 (0.0106) 0.0377  (0.0279) ** 0.4761 (0.4938) 2.7315  (2.4030) **
Hall 0.1451 (0.0833) 0.6052  (0.1845) **
Kremlicek 0.3174 (0.2237) 3.2997  (2.1503) **
Richarson 0.7586 (0.4170) 3.4706  (1.5417) **
CP-2 MEAN 0.0772 (0.0908) 0.3215  (0.3220) 0.5770 (0.4737) 3.0013  (1.9621) **
**  Means within the same sample year are significantly different by treatment (! = 0.05).
Control Interseeded
2002
Control Interseeded
2001
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Appendix C1.  Mean invertebrate biomass (mg) per invertebrate order by covertype in 
interseeded and control CRP-MAP fields in eastern Nebraska.  
  CP1   CP2   
Taxa Control Interseeded   Control Interseeded   
Acari 10.8 22.2  0.0 10.2  
Araneae 165.6 179.4  76.8 213.6 **
Coleoptera 58.8 69.6  22.2 123.0 **
Diptera 19.2 23.4  15.0 41.4 **
Hemiptera 57.6 116.4 ** 30.6 162.6 **
Homoptera 444.0 162.6 ** 34.2 40.2  
Hymenoptera 13.2 16.8  12.6 26.4 **
Lepidoptera 74.4 87.0  117.0 143.4  
Neuroptera 52.2 40.2  1.8 40.2  
Odonata 80.4 60.0  60.6 78.6  
Opiliones 84.6 31.2  0.0 43.8  
Orthoptera 174.6 333.6  152.4 160.2  
Phasmida 105.0 0.0  159.0 171.6  
Plecoptera 48.0 82.8  146.4 126.6  
Psocoptera 3.6 1.8  5.4 9.6  
Thrysanoptera 9.6 4.2  0.0 0.0  
Unknown 3.0 34.2  3.0 4.2  
Immature* 129.0 201.0  44.4 105.0  
       
*  All larval invertebrates were pooled under the label 'Immature'.  
**  Means within covertype are significantly different by treatment (! = 0.05).  
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Appendix C2.  Mean invertebrate abundance per invertebrate order by covertype in 
interseeded and control CRP-MAP fields in eastern Nebraska. 
  CP1   CP2   
Taxa Control Interseeded   Control Interseeded   
Acari 6 12  0 6  
Araneae 63 60  28 79 **
Coleoptera 22 17  13 33  
Diptera 16 21  14 26  
Hemiptera 32 24  13 42  
Homoptera 365 153 ** 35 68  
Hymenoptera 16 17  14 20  
Lepidoptera 13 28  8 46  
Neuroptera 10 8  16 10  
Odonata 6 6  6 6  
Opiliones 9 10  0 12  
Orthoptera 42 106  8 25  
Phasmida 6 0  6 8  
Plecoptera 13 13  65 21  
Psocoptera 17 11  26 41  
Thrysanoptera 48 12  0 0  
Unknown 8 10  6 9  
Immature* 23 35  8 28 **
       
*  All larval invertebrates were pooled under the label 'Immature' 
**  Means within covertype are significantly different by treatment (ANOVA, ! = 
0.05). 
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Appendix D1.  Mean invertebrate abundance per family by covertype and treatment in 
CRP-MAP fields in eastern Nebraska (2001 and 2002 pooled).  Mean represents total of 
six 40-meter transects. 
Family Control Interseeded Control Interseeded
Acari 3.70 1.75 1.70
Acrididae 124.05 24.24 51.72 51.78
Adrenidae 31.90 - - -
Agromyzidae 2.76 0.44 0.90 0.53
Anthicidae 0.17 0.13 0.80 -
Anthocoridae - 0.30 0.75 -
Anthomyiidae 6.48 7.41 7.42 3.60
Anthomyzidae 1.14 1.00 - -
Anthophoridae - 2.60 - -
Anthribidae - 1.15 - -
Anthricidae 1.00 - - -
Aphididae 4.82 1.23 6.45 0.63
Apidae 25.00 - 215.80 -
Aradidae 1.72 4.36 6.98 4.18
Araneae 29.95 27.57 35.62 12.78
Asilidae 0.10 - 40.30 -
Berytidae 1.94 0.82 2.51 1.10
Bibionidae 37.77 2.67 1.40 2.18
Bombyliidae 3.50 5.80 30.55
Braconidae 2.27 1.59 2.13 1.07
Buprestidae - 4.50 - -
Byrrhidae 1.00 0.75 - -
Caeciliidae 0.31 0.60 1.88 1.03
Calliphoridae 7.61 11.21 16.00 3.90
Cantharidae 6.63 7.87 26.59 4.83
Carabidae 44.86 4.63 5.08 19.95
Cassididae - 7.18 - -
Cecidiomyiidae - - 0.10 -
Cephidae 7.65 1.65 0.40 2.60
Cerambycidae 34.20 50.40 20.76 12.23
Ceratopogonidae - 0.10 0.60 -
Cercopidae 6.04 8.97 3.33 3
Chalcididae 0.68 2.14 0.55 -
Chironomidae 0.81 0.74 1.75 0.95
Chloropidae 0.64 0.96 6.97 0.81
Chrysididae - - 0.10 -
Chrysomelidae 15.34 8.26 14.61 5.05
Chrysopidae 6.68 8.74 6.75 0.27
Cicadellidae 59.08 139.08 8.50 5.96
Cicadidae - 70.80 - 52.05
Cleridae 2.83 2.38 3.95 1.45
Coccinellidae 16.18 9.81 68.51 4.12
Coenagrionidae 9.88 13.39 13.14 10.13
CP1 CP2
-
.09
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Appendix D1 (cont.) 
Family Control Interseeded Control Interseeded
Colletidae - - 22.28 -
Conopidae - 0.70 -
Culicidae 0.36 0.59 0.45 0.20
Curcullionidae 9.96 25.22 17.66 5.46
Delphacidae - - 0.50 -
Dolichopidae 1.49 2.32 1.32 1.05
Drosophilidae 1.18 0.76 0.57 0.22
Elateridae 12.95 9.45 4.07 -
Emididae 2.80 0.20 8.90 1.50
Eurytomidae 0.57 0.42 0.69 0
Evaniidae - - 2.70 -
Formicidae 3.60 2.47 4.18 1.94
Gasteruptidae - - 1.90 -
Halictidae 3.80 7.58 8.35 9
Haliplidae - 2.70 - 0.00
Hebridae 0.60 0.80 - -
Heleomyzidae 1.63 0.50 - -
Hepialidae 28.40 - - -
Histeridae 9.10 1.60 - -
Ichneumonidae 4.11 4.65 2.39 2
Lampyridae 6.10 - 11.03 -
Lauxaniidae 3.50 0.77 - -
Lygaeidae 2.31 7.21 3.41 2
Megachilidae 7.00 - - 5.10
Meloidae 68.11 66.47 62.03
Membracidae 13.30 4.35 6.21 8.35
Milichiidae 0.50 - - -
Miridae 17.49 6.49 42.02 5.31
Mordellidae 0.97 0.71 0.92 0
Muscidae 7.52 9.88 15.94 5.27
Nabidae 9.61 7.67 8.99 1
Noctuidae 29.70 7.00 2.30 25.83
Notodontidae 8.67 43.26 - -
Otitidae 0.89 0.79 4.98 1.26
Peismatidae 0.74 0.97 0.40 0
Pentatomidae 53.91 21.59 73.64 17.21
Perlidae 21.40 - - -
Perlodidae 13.07 7.98 21.11 24.45
Phalacridae 2.46 2.14 0.65 1.12
Phalangiidae 5.19 14.05 7.28 -
Phasmatidae - 17.50 28.63 26.50
Phoridae 0.74 0.48 0.20 0.57
CP1 CP2
.51
.66
.47
.18
.47
.34
.10
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Family Control Interseeded Control Interseeded
Phymatidae 2.10 3.30 12.30 -
Pipunculidae 1.30 0.96 0.52 0.80
Platygastridae - 0.10 - 0.90
Pompilidae 0.55 - - 3.70
Pseudocaecilliidae - 0.58 0.35 0.27
Pteromalidae 0.49 0.57 0.68 0.39
Pyralidae 21.65 8.97 8.02
Reduviidae 13.55 10.71 12.20 2.33
Rhagionidae - 0.30 - -
Rhopalidae 11.28 - 10.57 5.90
Sarcophagidae 17.40 8.50 15.30
Scarbeidae 3.50 13.13 13.90 3.00
Sciomyzidae 0.50 0.50 - -
Scolytidae 0.50 - - -
Sepsidae 1.01 0.70 0.77 0.65
Simuliidae 0.40 0.72 0.55 0.43
Sphecidae 3.40 8.60 10.20 -
Stratomyidae - - - 0.30
Syrphidae 3.26 3.37 3.81
Tabanidae 3.62 2.10 1.00 24.60
Tachinidae 6.40 5.55 9.50 11.00
Tenebrionidae 1.80 - - -
Tenthredinidae 1.41 1.70 - 0.20
Tephritidae 1.44 1.91 0.61 1.13
Tetrigidae - 14.90 - -
Tettigonidae 22.21 32.39 10.09 7.19
Thripidae 0.74 1.60 - -
Tingidae 0.50 0.73 - -
Tipulidae 3.13 0.52 4.57
Vespidae 6.95 5.54 4.07 21.17
Unknown 3.47 0.49 0.70
Immature 33.51 21.73 17.52 7.44
CP1 CP2
4.20
4.42
4.40
0.50
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Appendix E.  Mean % coverage of vegetation taxa by covertype in CRP-MAP fields in eastern Nebraska during 2001 and 
2002. 
  2001  2002
 CP1 CP2  CP1 CP2
Family Control Interseeded Control Interseeded Control Interseeded Control Interseeded
Abutilon theophrasti 0.0 (0.1) 0.0  0.0  0.0 (0.6) 0.0  0.0  0.0  0.0  
Achillea millefolium 0.0 (0.1) 0.0    0.0  0.0  0.0  0.1 (0.9) 0.0  
Alopecurus brachystachus 0.0  0.0  0.0  0.1 (0.9) 0.0  0.0  0.0  0.0  
Ambrosia artemisiifolia 0.1 (1.1) 0.0 (0.6) 1.1 (4.9) 4.6 (15.3) 0.2 (1.6) 0.0 (0.3) 0.5 (2.2) 0.5 (2.2) 
Ambrosia psilostachya 0.0 (0.7) 0.0 (0.1) 0.0  0.0  0.0 (0.2) 0.0  0.0  0.0  
Ambrosia trifida 30.0 (0.1) 0.0  0.2 (2.3) 0.0 (0.6) 0.0  0.0  0.0  0.0  
Ameranthus albus 0.0 (0.2) 0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  0.0  
Amorpha canescens 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Andrepogon gerardii 0.1 (1.6) 0.0 (1.3) 20.0 (25.0) 22.2 (25.9) 0.1 (1.0) 0.0  19.6 (19.2) 13.9 (16.7) 
Antennaria  0.0  0.0  0.0 (0.1) 0.0 (0.6) 0.0  0.0  0.0  0.0  
Apocynum cannabinium 0.0  0.0  0.1 (1.4) 0.1 (1.1) 0.0  0.0  0.0  0.0  
Asclepias amplexicaulis 0.0  0.0  0.0  0.0 (0.6) 0.0  0.0  0.0  0.0  
Asclepias syriaca 0.2 (1.2) 0.1 (0.9) 0.2 (2.0) 0.6 (3.9) 0.1 (0.8) 0.1 (1.8) 0.0 (0.3) 0.3 (2.5) 
Asclepias verticillata 0.0  0.0 (0.1) 0.0 (0.7) 0.0 (0.2) 0.0  0.0  0.0  0.0  
Astragalus canadensis 0.0  0.0  0.0  0.2 (3.8) 0.0  0.0  0.0  4.8 (16.6) 
Boehmeria cylindrica 0.0  0.0  0.0 (0.6) 0.0  0.0  0.0  0.0  0.0  
Bouteloua curtipendula 0.0  0.0  0.0  0.0 (0.1) 0.0  0.0  0.0  0.0  
Bromus inermis 55.6 (25.0) 46.0 (30.1) 4.0 (10.4) 2.2 (7.1) 50.8 (19.7) 56.4 (22.6) 6.1 (11.4) 8.9 (15.2) 
Bromus tectorum 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Cannabis sativa 0.0  0.0  0.0  0.0 (0.6) 0.0  0.0  0.0 (0.1) 0.0 (0.8) 
Cardadia draba 0.0  0.0  0.0  0.0  0.1 (0.8) 0.0 (0.3) 0.1 (0.9) 0.4 (1.9) 
Carduus nutans 0.0  0.0 (0.1) 0.0  0.0 (0.1) 0.0 (0.1) 0.0  0.0 (0.1) 0.2 (2.3) 
Carex spp. 0.0 (0.1) 0.0  0.0 (0.7) 0.0 (0.1) 0.0 (0.3) 0.0  0.4 (1.9) 0.0 (0.1) 
Chamaecrista nictitans 0.2 (1.2) 0.1 (0.6) 0.1 (1.7) 0.0 (0.6) 0.1 (0.8) 0.0  0.0  0.0  
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Chenopodium album 0.0  0.0  0.0 (0.2) 0.1 (0.7) 0.0  0.0  0.0 (0.1) 0.0  
Cheopodium rubrum 0.0  0.0  0.0  0.0  0.0 (0.1) 0.0 (0.1) 0.0  0.0  
Cirsium altissimum 0.0 (0.2) 0.0 (0.1) 1.3 (5.9) 0.2 (1.5) 0.0 (0.2) 0.0 (0.8) 2.0 (7.4) 0.9 (3.9) 
Cirsium arvense 0.0  0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  0.0  
Cirsium canescens 0.0  0.0  0.0 (0.1) 0.0 (0.1) 0.0  0.0  0.0  0.0 (0.8) 
Cirsium flodmanii 0.0  0.0  0.0 (0.6) 0.0 (0.6) 0.0  0.0  0.0  0.0  
Cirsium ochrocentrum 0.0  0.0  0.0 (0.6) 0.1 (1.1) 0.0  0.0  0.0 (0.8) 0.0  
Cirsium vulgare 0.0  0.0  0.0  0.0  0.0  0.0 (0.2) 0.0  0.0  
Convolvulus arvensis 0.9 (3.5) 0.6 (3.1) 0.7 (3.0) 0.4 (2.0) 1.1 (3.6) 0.9 (3.3) 1.7 (5.4) 0.2 (1.6) 
Conyza canadensis 0.0 (0.5) 0.0  0.0 (0.1) 0.0 (0.6) 0.0  0.0  0.0 (0.2) 0.0  
Dactylis glomerata 0.2 (2.0) 0.4 (3.3) 0.0  0.0 (0.2) 0.0  0.0  0.0 (0.3) 0.0 (0.1) 
Dalea purpurea 0.0  0.0  0.1 (0.9) 0.0  0.1 (3.0) 0.0  0.0  0.0  
Datura stramonium 0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Elymus repens 0.0  0.0  0.0  0.0  0.0  0.1 (0.8) 0.0 (0.1) 0.0  
Eragrostris trichodes 0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Erigeron annuus 0.0  0.0  0.0  0.0 (0.1) 0.0  0.0  0.0  0.0  
Erigeron strigosus 0.0 (0.2) 0.0  0.0 (0.6) 0.2 (2.8) 0.1 (1.1) 0.0  0.7 (2.6) 0.7 (3.4) 
Eupatorium maculatum 0.0 (0.5) 0.0  0.0 (0.2) 0.0 (0.1) 0.0  0.0  0.0  0.0  
Euphorbia maculata 0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Euphorbia marginata 0.0  0.0  0.0  0.0  0.0  0.0  1.0 (3.5) 0.0 (0.8) 
Galium trifidum 0.0 (0.1) 0.0  0.0  0.0  0.0 (0.1) 0.0  0.1 (0.8) 0.0 (0.3) 
Geum rivale 0.0  0.0  0.0 (0.1) 0.0 (0.1) 0.0  0.0  0.0  0.0  
Gleditiia triaconthos 0.0  0.0  0.0  0.0  0.0 (0.1) 0.0  0.0  0.0  
Glycine max 0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Hedeoma hispida 0.0  0.0  0.0  0.0  0.0 (0.2) 0.0  0.0  0.0  
Helianthus annuus 0.0 (0.5) 0.0  0.3 (2.0) 0.5 (3.8) 0.0  0.0 (0.2) 0.0  0.1 (0.9) 
Helianthus grosseserratus 0.0 (0.7) 0.0 (0.1) 0.1 (2.2) 0.0 (0.6) 0.0  0.0  0.3 (2.6) 0.1 (1.4) 
Helianthus maximilliani 0.0 (0.5) 0.0 (0.1) 0.2 (1.9) 0.1 (0.9) 0.0  0.0  0.5 (5.3) 0.1 (1.2) 
Helianthus tuberosus 0.0 (0.1) 0.0  0.5 (3.6) 0.0 (0.6) 0.0  0.0  0.0  0.0 (0.1) 
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Hypericum perforatum 0.0  0.0  0.0 (0.7) 0.0 (0.2) 0.0  0.0  0.0  0.0  
Hyrdolea quadrivalvis 0.0  0.0  0.0  0.1 (1.4) 0.0  0.0  0.0  0.0  
Juniperus virginiana 0.0  0.0  0.0  0.1 (3.5) 0.0  0.0  0.0 (0.8) 0.0  
Kochia scoparia 0.0  0.0  0.0  0.0  0.1 (1.0) 0.0 (0.1) 0.1 (1.4) 1.0 (4.6) 
Koeleria macrantha 0.0  0.0  0.0 (0.6) 0.0  0.0  0.0  0.0  0.0  
Lactuca serriola 0.0 (0.5) 0.0 (0.2) 0.2 (1.2) 0.4 (2.0) 0.0  0.0  0.0  0.0  
Lactuca tatarica 0.0 (0.5) 0.0  0.1 (0.7) 0.0 (0.3) 0.0 (0.7) 0.0 (0.8) 0.3 (2.0) 0.6 (2.9) 
Lathyrus eucosmus 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 (0.1) 
Lotus spp. 0.0  0.0  0.0  0.0 (0.1) 0.0  0.0  0.0  0.0  
Lycopus asper 0.0  0.0  0.0 (0.6) 0.0  0.0  0.0  0.0  0.0  
Lynaria vulgaris 0.0 (0.1) 0.0 (0.5) 0.0  0.0  0.0  0.0  0.0  0.0  
Medicago sativa 1.4 (7.0) 21.4 (24.2) 0.1 (1.2) 3.4 (11.1) 1.0 (3.0) 21.8 (20.6) 0.4 (3.0) 21.9 (27.4)
Melilotus altissima 0.3 (3.6) 11.0 (24.9) 0.3 (2.4) 7.6 (17.7) 0.1 (0.8) 0.5 (2.4) 0.0  1.5 (7.6) 
Mentha arvensis 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Monarda fistulosa 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Monolepis nuttalliana 0.0 (0.1) 0.0  0.0  0.0  0.0  0.0 (0.2) 0.0  0.0 (0.1) 
Morus rubra 0.0 (0.5) 0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Oenothera rhombipetala 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Oligoneuron rigidum 0.0  0.0  0.0 (0.6) 0.3 (3.2) 0.1 (1.0) 0.0  0.1 (1.1) 0.0  
Oxalis dillenii 0.0 (0.2) 0.0  0.0  0.0  0.0  0.0  0.1 (0.9) 0.1 (0.9) 
Panicum capillare 0.0  0.0  0.1 (1.6) 0.0  0.0 (0.2) 0.0  0.1 (1.4) 0.1 (0.9) 
Panicum dichotomiflorum 0.1 (1.7) 0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Panicum virgatum 0.4 (2.7) 0.1 (2.2) 11.0 (19.3) 9.6 (18.1) 0.0 (0.1) 0.0  4.4 (11.0) 2.4 (8.0) 
Parietaria pensylvanica 0.0  0.0  0.0 (0.2) 0.0 (0.2) 0.0  0.0  0.0  0.0  
Phleum pratense 0.0  0.0  0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  
Physalis heterophylla 0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  0.0 (0.8) 0.0  
Physalis virginiana 0.0 (1.8) 0.0 (0.1) 0.0 (0.1) 0.0 (0.1) 0.0  0.0  0.0  0.0  
Phytolacca americana 0.0  0.0  0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  
Plantago major 0.0  0.0 (0.1) 0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  
Plantago patagonica 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  
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Plantago rugelii 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 (0.1) 
Poa pratensis 7.2 (15.1) 5.5 (13.8) 0.0 (0.6) 0.0 (0.1) 2.9 (7.1) 4.3 (10.2) 0.1 (0.9) 1.2 (5.6) 
Polygonum lapathifolium 0.0 (0.7) 0.0 (0.1) 0.1 (0.7) 0.1 (0.9) 0.0  0.0  0.0  0.0  
Polygonum pensylvanicum 0.0  0.1 (2.2) 0.1 (0.9) 0.1 (1.8) 0.1 (0.8) 0.0  0.1 (0.8) 0.0  
Polygonum ramosissimum 0.0  0.0 (0.1) 0.0  0.2 (0.6) 0.0  0.0  0.0  0.0  
Prunus americana 0.0 (0.1) 0.0  0.0 (0.1) 0.0 (0.6) 0.0  0.0  0.0  0.0  
Pupulus deltoides 0.0  0.0  0.0  0.0  0.0 (0.2) 0.0  0.0  0.0  
Ratibida columneifera 0.0  0.0  0.0 (0.6) 0.0  0.0 (0.7) 0.0  0.0  0.0  
Rhus glabra 0.0 (0.1) 0.0  0.1 (0.7) 0.0  0.0  0.0  0.0  0.0  
Rosa californica 1.0 (1.6) 0.0 (0.1) 0.2 (2.1) 0.0 (0.1) 0.1 (1.3) 0.0  0.0 (0.8) 0.0  
Rudbeckia hirta 0.0  0.0  0.1 (0.7) 0.0 (0.1) 0.0  0.0  0.4 (2.6) 0.2 (0.6) 
Rumex altissimus 0.0 (0.1) 0.0  0.4 (3.5) 0.1 (1.1) 0.0  0.0 (0.1) 0.0  0.0  
Rumex crispus 0.0 (0.1) 0.1 (0.9) 0.2 (1.9) 0.6 (4.4) 0.0  0.0 (0.7) 0.3 (1.8) 1.2 (5.9) 
Salsola kali 0.0  0.0 (0.5) 0.0  0.0  0.0  0.0  0.0 (0.1) 0.0  
Schedonnardus paniculatus 0.0  0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  0.0  
Schizachyrium scoparium 0.0 (0.5) 0.0  0.4 (3.1) 0.3 (3.4) 0.2 (1.3) 1.8 (8.7) 3.0 (9.0) 1.7 (5.9) 
Sisymbrium loeselli 0.0  1.3 (6.7) 0.0  0.2 (3.0) 0.0  0.1 (0.8) 0.0  0.0  
Solanum carolinensis 0.0 (0.3) 0.0 (0.1) 0.0 (0.3) 0.1 (0.9) 0.0 (0.1) 0.0  0.0  0.0  
Solidago canadensis 0.0  0.0  0.1 (1.7) 0.0  0.0  0.0  0.0  0.0  
Solidago missouriensis 0.3 (2.2) 0.3 (2.2) 1.5 (6.6) 1.8 (6.5) 0.7 (4.2) 0.1 (0.8) 7.1 (13.6) 4.9 (11.0)
Sonchus arvensis 0.0 (0.1) 0.0 (0.1) 0.1 (1.7) 0.0 (0.1) 0.0  0.0  0.0  0.0  
Sorghastrum nutans 0.0  0.0  1.9 (7.8) 0.9 (5.8) 0.0  0.0  2.5 (7.8) 1.5 (6.5) 
Stenosiphon linifolius 0.0  0.0  0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  
Symphyotrichum ericoides 0.0  0.0  0.0 (0.1) 0.0  0.4 (2.3) 0.0  0.2 (1.6) 0.1 (0.8) 
Taraxacum officinale 0.0 (0.1) 0.0 (0.1) 0.4 (1.7) 1.0 (4.3) 0.0 (0.8) 0.1 (0.8) 0.7 (2.8) 2.6 (6.4) 
Thalspi parviflorum 0.1 (0.8) 0.2 (1.1) 0.0 (0.3) 0.1 (4.0) 0.1 (1.3) 0.0 (0.2) 0.0 (0.1) 0.0  
Toxicodendron radicans 0.0  0.0  0.0  0.0  0.0  0.0  0.0 (0.1) 0.0  
Tradescantia occidentalis 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Tragopogon dubius 0.0  0.0  0.0  0.0  0.0  0.0  0.0 (0.2) 0.0  
Tragopogon prooifolius 0.0  0.0 (0.1) 0.0 (0.1) 0.0 (0.1) 0.0  0.0  0.0 (0.8) 0.0 (0.8) 
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Trifolium pratense 0.0 (0.1) 0.3 (3.1) 0.0 (0.1) 3.3 (12.7) 0.0  1.2 (5.8) 0.0  14.8 (22.1)
Triodanis perfoliata 0.0  0.0  0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  
Ulmus pumila 0.0  0.0  0.0 (0.1) 0.1 (0.9) 0.0  0.0  0.0  0.0  
Urtica dioica 0.0  0.0  0.0 (0.1) 0.0 (0.1) 0.0  0.0  0.0  0.0  
Verbascum thapsus 0.0 (0.1) 0.0  0.0  0.0  0.0  0.0  0.0  0.0  
Verbena stricta 0.0  0.0  0.1 (1.6) 0.0 (0.1) 0.0 (0.1) 0.0  0.0  0.0  
Vernonia fasciculata 0.0  0.0  0.0 (0.6) 0.0  0.0  0.0  0.0  0.0  
Xanthium strumarium 0.0  0.0  0.0  0.0  0.0 (0.7) 0.0 (0.2) 0.1 (0.9) 0.0  
Yucca glauca 0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 (0.8) 
UNKNOWN 0.0 (0.8) 0.0 (0.7) 0.0 (0.1) 0.0 (0.6) 0.1 (0.8) 0.0 (0.3) 0.1 (0.4) 0.2 (1.6) 
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taken from CRP-MAP fields of eastern Nebraska during 2001 and 2002. 
Effect df F P df F P
Covertype 25 26.45 <0.01 25 0.12 0.73
Legume 25 49.02 <0.01 25 179.01 <0.01
Covertype x Legume 25 0.52 <0.01 25 0.91 0.35
Covertype 25 7.05 0.01 25 16.64 <0.01
Legume 25 2.13 0.16 25 0.35 0
Covertype x Legume 25 0.47 0.50 25 13.08 <0.01
Covertype 25 28.10 <0.01 25 0.43 0.52
Legume 25 104.23 <0.01 25 22.03 <0.01
Covertype x Legume 25 3.93 0.06 25 8.34 <0.01
Covertype 25 0.00 0.95 25 5.59 0
Legume 25 57.55 <0.01 25 93.56 <0.01
Covertype x Legume 25 2.28 0.14 25 10.32 <0.01
Covertype 25 2.94 0.10 25 1.76 0
Legume 25 59.07 <0.01 25 100.75 <0.01
Covertype x Legume 25 6.93 0.01 25 7.05 0
Covertype 25 5.16 0.06 25 9.80 0
Legume 25 1.52 0.26 25 0.00 0
Covertype x Legume 25 1.29 0.29 25 0.47 0
Covertype 25 0.17 0.68 25 1.22 0
Legume 25 9.67 <0.01 25 4.34 0.05
Covertype x Legume 25 0.60 0.44 25 4.91 0
Covertype 25 3.97 0.06 25 28.50 <0.01
Legume 25 31.35 <0.01 25 41.23 <0.01
Covertype x Legume 25 0.00 0.98 25 5.81 0
VEGETATION SPECIES RICHNESS
2001
NOXIOUS WEED COVER
PLANTED LEGUME COVE
.56
.03
.20
.01
.02
.96
.52
.28
.03
.02
R
VOLUNTEER FORB COVER
TOTAL LIVE COVER
TOTAL GRASS COVER
LITTER COVER
TOTAL FORB COVER
2002
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Effect df F P df F P
Covertype 25 6.85 0.01 25 25.43 <0.01
Legume 25 4.97 0.04 25 19.64 <0.01
Covertype x Legume 25 4.09 0.05 25 10.27 <0.01
Covertype 25 0.03 0.87 25 0.00 0
Legume 25 20.95 <0.01 25 16.51 <0.01
Covertype x Legume 25 30.26 <0.01 25 1.33 0.26
2002
VEG. SPECIES RICHNESS (EXCLUDES PLANTED LEGUME)
2001
VISUAL OBSTRUCTION
.95
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.01
.05
.82
.19
.22
.91
.99
.92
.01
Appendix F2.  LSMEANS tests of effects slices results of vegetation measurements taken 
from CRP-MAP fields in eastern Nebraska during 2001 and 2002. 
Covertype Legume df F P df F P
Interseeded 25 25.33 <0.01
Control 25 7.20 0
CP1 25 9.97 <0.01
CP2 25 4.11 0
Interseeded 25 1.14 0.30
Control 25 0.05 0
CP1 25 1.83 0
CP2 25 25.87 <0.01
Interseeded 25 10.51 <0.01
Control 25 1.58 0
CP1 25 23.47 <0.01
CP2 25 74.72 <0.01
Interseeded 25 7.68 0.01 25 5.95 <0.02
Control 25 0.06 0.82 25 0.01 0
CP1 25 59.88 <0.01 25 30.65 <0.01
CP2 25 11.49 <0.01 25 72.50 <0.01
Interseeded 25 3.88 0.06
Control 25 0.00 0
CP1 25 0.01 0
CP2 25 8.32 <0.01
Interseeded 25 21.42 <0.01
Control 25 33.11 <0.01
CP1 25 43.87 <0.01
CP2 25 7.24 0
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*  Data not shown within a year indicates no interactive effect was detected.  See 
Appendix F1 for 2 x 2 factorial analysis of main effects. 
